01 





_ CO CO 



+ 



lye 



Ol 
LO 



< 




Fig. 4B 




Fig. 5 



c 

R 

Q 
X 



(a) 



1 

0 — 
1 

0 — 

1 — 

o 



(b) 



(c) 



w 



(d) 

L_ 



Fig. 6 A 



Fig. 6 B 



i 

o 

1 

0 

1 

0 

1 

o 



Waveform of - 
Flash Emission 



i~Dinr 



* i . 

x o 

Waveform of - 
Flash Emission 



JL_K. 

(1) (2) 




CO 
CO 
CD 

CD 



CD 



CD 



Sis 

5= £ 

CT 03 CO 

,2 tz en 

pram 
> c: 

CO CO 



CO 
CO 

o> 

CD 



CO 
CO 



^ CD 

O ~ CD 
Z» CD O 
EE " 

cd > 

£ ^ Q 
CD CO t — 

> co ZH 



CD 

*o .2 

— CO 

F co 



o 

M — 
CO 



CO 
CO 



# - • 



Fig. 7 



ill 



1 

30Von 0 
30Vout 

1 

TRIGon o 
XeT 

1 

IGBTctl 0 

IGBTg 
FPIvl 

PDA 



r 



l/l/VWWi ywv 




O r- C\JCO^-UTtI? 



N-00 



( CAMERA MAIN ~*)« ( Interrupt SW_MAIN~^) 



SI 00 





S101 




d> 




SI 02 


S3. 


S103 


a !! 5 

K-j? ~ 




yl 


SI 04 



Initialize CPU Ports, 
and Disable All 

Interrupts 

+ 



Read Initial Data Of 
EEPROM 




-( Interrupt Timer A ") 



Switch Information 
Inputting Process 

1 



Indication Process 



S106 



SI 07 



SW_MAIN OFF Process 



Shut OFF Indication on 
Display Panel 



Built-in Flash 
Charging Process 



Enable Interrupt of 
SW_MAIN 




Camera-Lens 
Communication Process 



S11? 



S114 



Flash Communication 
Process 



SI 1 8 



S1 19 



Start Timer A set for 
125ms 



Enable Interrupt of 
Timer A 



AF Process 



CPU Sleep Mode 



SI 1 5 



AE Process 



Fig. 1 0A 



S120 



SI 21 
SI 22 



S123 



S124 



S125 



S126 



S127 



Si 28 



S129 



Fig. 1 OB 




Yes 



Release Condition 
Determining Process 




Flash 
Communication 
Process 



Pre-f lash Emission 
Process 



Mirror-up Process 



Diaphragm Control 
Process 



Exposure Process 



Mirror-Down/Charge & 
Film Winding Process 




# 



'"■2 



si fl 



Flash Communication 
Process 



SI 50 
SI 51 



D Fig. 1 1 



FC Communication 



WLset=1 



SI 56 



WLint=0 




SI 60 



PreNeed=1 



S162 
S163 
SI 64 



Determine Sync Mode Setting, 
Pre-Flash Mode PreM and 
Poto metering Mode Setting 



Photometering Mode = 
TTL, PreNeed =0 



Tfp=1/2 Tv (sec) +Tctn(ms) 



Dvmax=Gv- Av+(Sv- 51 



Lens Focal Length = f 
SI 65 i 

I CP Communication 




S166-2 



TW1M=5.2ms 



SI 67 



SI 68 



5 


■ PreM=1 ? 

4 No 




» S166-4 




TW1M=3.2ms 




TW1 M=4.2ms 


L 1 1 




Test-Flash Emission 
Process 



c 



RET 



Or 



^Pre-Flash Emission Process") 
S200 



Fig. 1 2 






PreP=1 




PreP 


=1/2 


S202-1 


-J3v+A vm i n<8?_-. 
> pYes 


1 

- No 




S202-2 






, S202-3 


PreT=1 




PreT=2 




Timer B=TW1M - Tmode4, 
Start Timer B 



Mode -4 Communication 



Built-in Flash Low Flash 
Emission Process 



S208 



S209 




S210 

Lapsed Flac^^ No 



Mode -4 Communication 



Built-in Flash Low Flash 
Emission Process 



S211 
S212 



S250 

S251 
S252 



(^Pre-Flash Data Determination Process) pjg -J ^ 
I ' m=1 ~ I 



Pre-A/D Conversion Process 




S258 
S259 

S260 
S261 



Pre-A/D Conversion Process 
jE 



Byp(m)= ln(2 Ad ( m )-2 Ad ( m +20))/i n2 
m=1~9 



S262 



Flash Emission Amount Calculation Process 



S263 
S264 

S265 



Mv1<-M, Fc1«-Fc 




_Qes 



Bvp(m)=ln(2 Ad (m+10)_2Ad(m+20))/| n2 
m=1~9 



S2 6 6 ri 

I I F 'ash Emission Amount Calculation Process 



S267 



C 



Mv2«-M, Fc2*-Fc 



RET 



ID 



( Pre-A/D Conversion Process"^ 



Star t Timer A set for 2.5ms 
+ 



S300 Fig. 1 5 



S301 
S302 
S303 



50/iS Wait 



Time=12xPreT 



S304 
S305 

S306 



n=0,k=1,Pk1-~Pk4=0 



Clear Timer-B 
Lapse d Flag 



Start Timer B set 
for 33/xs 




S309 



S307 



k=k+4,n=0 




S313 



S310 



S3! 1 



S312 



A(m+n,k)«-A/D(Pk5) 
A(m+n,k+1)«-A/D(Pk5) 
A(m+n,k+2)«-A/D(Pk5) 
A(nvHTj<+3)<-A/D(Pk5) 



Select Maximum Value of 
"A(m+n)max«-A(m+n,k)" 
n=0~8 



S314 



n=n+1 



Pk1~Pk4<-n 



Calculate Average Value of 
"Ad(m+n)«-A(m+n,k)" 
Condition: A(m+n, k)> 
A(m+n,k)max-1EV 
n=0~8 




Flash Emission Amount 
Calculation Process 



Fig. 1 6 



Lj. 



S353 



.Distance Value Availabl 

_Yes 
jk>unce=1? 
No 

=1 or WLint=1Z 
No 

Dv<-1 ? 



No 



e?^r>^ 1 

Yes 




» 


Yes 






» 


_ Yes 


» 









No 


S355 


X«-(Bvp(m)max-Bvp 
(m)<5 




S354 


B vpc=Ks - Avm i n - Dv 




m 

F3 s 
!w 








S356 


* 

Bvpc=(Bvp(x)max+Bvp 
(x)min)/2 






■ 


4 

f 






C9 


S357 


Y «-Bvpc-2<Bvp(n)<Bvpc+2 







S358 



S359 



S361 




Bvptyp Bvp(Y) 



S360 




Bvptyp 


<-Bvpc 



Mv=Tv+Av- Sv- Bvptyp+Avc- 
Avmin 



S362 | D(n)=2( Bv P(n)-Bvptypy 



S363 
S364 



Calculate Estimated 
Receiving Light Amount F 



Calculate Reference receiving Light Amount 
Ftyp, and Reset Ratio Data D(n) of Metering 
Zone(n) Not Sto red in Register Y to 1 

s~ 



S365 



Fc=ln(F/Ftyp)/ln2 
( .*ET H 



Exposure Process ^) 
31 



Pm2=0, Pm3=1, Pm2&Prr>3 Output Mode 



S400 



Timer B~1/2 Tv 




Fig. 1 7 





S404 




S405 




S425 


y h 

S F3 

li; 3 

3 

s LH 


S428 


39 


S429 


Q 


S430 


ESS 


S430-1 



Start Timer B, and Start Moving Leading Curtain 



S403 



Mode-3 Communication 



[imer-B Lapsed Flag^JJ. 
TYes 
_WLint=l__? 
No 



No 



Yes 



S426 



S427 



Built-in Flash Low Flash 
Emission Process 




3mS Wait 



Pml=T_ttl(Sv-Fcl) 
Pm3=Q. Pmj^lnnut MnHp 



S436 



Terminal X = 0 



Terminal X = 0 




S432 
S433 

S434 
S435 

S437 
S438 



3mS Wait 

3: 



Pm3=1 , Pm2=1 , Pm2 Output Mode 
Pm1=T_tt(Sv-Fc2) 



0.5mS Wait 
31 



Pm3=0, Pm2 Input Mode 
* = 



1mS Wait 



Trail Curtain Start 



<D 



SA^ q \ Pm2=0, Pm3=1, Pm2&Pm3 Output Mode 
C RET -) 



S406 




TW1 M=2ms+(Tfpx64)/1 000 



Fig. 18 




S408 



Flash Mode Setting = Flat 
Emission 



S409 



* Yes 



Timer C = TW1M - Tmode4, Start Timer C 



CF Communication 



S410 



Mode-4 Communication 



S411 



S415 



S416 



Built-in Flash Low Flash 
Emission Process 



TW1M+2ms-Tcop Wait 




S417 



S412 

Start Timer B, and Start Moving | S418 



Leading Curtain 



, Mode-4 Communication 



S419 



Built-in Flash Low Flash 
Emission Process 

* — 



Timer C = 2ms - Tcop, Start 
Timer C 




+ Yes 



Start Timer B, and Start Moving 
Leading Curtain 



S422 
S423-1 



Mode-4 Communication 



S423-2 



2ms-Tcop Wait 



Start Timer B, and Start Moving Leading Curtain 



S424 




S I 



^ Test-Flash Emission Processa 



Fig. 19 



PreP=1, PreT-1, TW1M-6,2ms 
T 



| Flash Mode Setting ■ Test 



S450 
S451 



CF Communication 




S455 



Mode-4 Communication 




S458 



1? 



Timer B - TW1 M - Tmode4, 
Start Timer B 




S456 

■ v 




Built-in Flash Low Flash 




Emission Process 




S457 _^^-*-^^^ 




d^Timer-B Lapsed Fiag=" 



Mode- 4 Communication J 
i ' 



Built-in Flash Low Flash 
Emission Process 



No 



| Wait Time Corresponding to TW1 M 




n Jf 

Pre-f lash Data Determination Process 


S461 



Lev1=4-Mv1, Lev2=4-Mv2 



S462 



C 



Indicate Levi and Lev2 I S463 
RET -) 



a 

o 



S500 



c 



FLASH MAIN 



Interrupt of Input Port PO 
of CPU (SW.MAIN) 



Initialize CPU Ports, and Disable ALL Interrupts 
P2=1 , P3=P4=P5=P7=>0 
P2, P3, P4, P5, P7 - Output Port 
PO, PI, P6-» Input Port 
Pad -» A/D Conversion Port 
Pda -» D/A Conversion Port 
Set ports Pa, Pb, Pc, Pd, Pe, Pf and Pg 



Fig. 20 



S501 

S502 
SS03 



Read Initial Data Of EEPROM 



Set 1 25ms-Reload Timer as 
Timer A, and Start Timer A 



Enable Interrupt from Camera Body, 
and Disable Interrupt of PWC Timer or Counter 



S504 



F_CRequest=1 , F_WLs=0 



S505 




1 



S508 
S509 

S510 
S511-1 

S511-2 



Switch Information 
Inputti ng Process 
» 



CPU P2=1: Stop Charging 



Communication Information 
Process 



Wireless Mode Process 



S518 



S519 



Disable Both Interrupt from 
Camera Body and Interrupt of 
PWC Timer or Counter 

+ 



Enable Interrupt of Input 
Port PO, PI o f CPU (SW_MAIN) 



CPU Sleep Mode 



Indication Process 



Zoom Process 



Old-System Process 



S512 


. . z _ 

Low -Speed CPU Mode 




SS13 


Timer-A Lapsed Flag = 1 ? 


No 


S514 


High-Speed CPU Mode 






* — 




S515 | 


Timer-A Lapsed Flag = 0 1 
1 1 





ii ~E 



Communication Interrupt Process 



Fig. 22 



Disable Communication Interrupt 



M1«-CPU Speed, High-Speed CPU 
Mode 



S600 
S601 



Check Waveform of Control Signal 
Input via Terminal C 



S602 
Yes 




CF Communication 



CF Information Resetting 



Process 



1 



FC Communication 



Normal Flash Emission Process 
1 



1 



Special Flash Emission Process 



1 



F_COn=1 



F_CRequest=l 



F_COn=0 



Enable Communication Interrupt 



c 



.3_ 

RET 



# 



P3 s 



S654 



S656 



S658 



Special Flash 
Emission Process 



Fig. 23 




S653-2 



S653-4, 



TW1M=5.2ms 



Yes S653-5 



TW1 M=4.2ms 




TW1M=3.2ms 



Yes 



S655 



TW1M=6.2 



Yes 



S657 



TW1M=2ms+(TfpX64)/1000 
(ms) 



Yes 



TW1M=2ms+(Mvl+5)X 
128/1000(ms) 

TW2M=2ms+(Mv2+5) x 
12S/1000(ms) 




num=2 




Fig. 24 seel 

S662 



Timer B=TW1 M, Start Timer B 



Low Flash Emission Process 



S663 



(D 



S664 




Low Flash Emission Process 

+ 



num=num-l 




S666 



S668 

/Lmode=Master, anc? 
Flash Mode Setting= 
. Pre-Flash, Flat 
imission or Test?/ 



Timer B-TW2M, Start Timer B 



T 



S667 



S670 



Yes 



Uniform Flash Emission 
Process 



S671 



c 



F_CRequest=1 



RET 



(r*~"st 



r 4? 



Uniform Flash Emissio 
Process 



D 



S701 



Vfp=Va XT ^fire(Zoom) \S7Q0 

No 



Pda(FPIvl)=Vfp x 2 Mv 



S707 



Timer B=Tfp+3 ms(=Tmain) 



S714 

S715 

S716 
S717 

S71 8 



P4(30Von)=1 



P5(IGBTctl)=1 



P3(TRIGon)=1 



Start Timer B 

s: 



P5(IGBTctl) 
Input Port 

3: 




Fig.25 



S708-^ 

lash Mode Setting" 
^Test?, 

S708-2 lYes 



Pda(FPM)=Vb 



S708-3 



Pda(FPIvl)=VfpxPrep[ 




S71 1 



Set Timer B for 2.5ms, and 
Start Timer B 



S712 




S713 



Timer B=1 msxPreT 





P5(IGBTctl)=0, 
P5 Output Port 



S72 3 



I 



F_CRequest=*1 



y - 



CO 



LJ 



(Normal Flash Emission Process^ 
S750 



Fig.26 




.Photometering Mode Setting= TTL?_ 
S757 ' *~ 



P4(30Von)=1 
P5(IGBTctl)=l 
P3(TRIGon)=1 



S758 



Start Timer B set for 3.2ms 




S761 

S762 
S763 



P5(IGBTctl)=0, P4=0, P3=0 



M1 ^-Remaining Time of Timer B 




S764 



Photometering-Range Checking 
lnformation=Far 



Photometering-Range Checking 
lnformation=Proper 



S768 




S767 



Photometering-Range Checking 
lnformation=Near 



I 



Yes 



F_CRequest=l 



RET 



S769 



Low Flash Emission Process 



til 



o 

m 



tfl 



( PWC Interrupt Process } 
IT 



Disable PWC Interrupt, 
and Clear PWC Flag 



Fig.27 



Auto Flash/Manual Flash 
Process 



Enable Interrupt of 
PWC Counter 
* 




S862 
S863 



Tfp=(PWCR -2ms)/64 u s 

i 



Sync Mode Setting=Flat Emission 



S864 



I 



Mv=Mv2 



Uniform Flash Emission Process 



S859 




Light-magnification 
Flash Emission Process 



S860 



Mv1=((PWCR-2ms)/1 6/*s)/8-5 



S868 



Start Timer B set for 3.1 ms 




•6ms?. 

| Mv2=((PWCR-2ms)/16M s)/8-5 I 



~l S873 



Mv2=-5 



S874 



WLstep=2 




PWC Timer: Counter Mode 
Enable Interrupt of PWC 
Counter 

PWCR=FFFF, Start PWC Counter 



C 



RET 



S877 



Sync Mode Setting= 
Sync Mode Request 



Fig. 2 8 



i S879 -1 

PreM =0 | 



3879-2 



Sync Mode Setting 
^Leading Curtain 



Sync Mode Setting 
=Leading Curtain 




S879-3 



S881-3 



| S883-3 



Sync Mode Setting 
=Flat Emission 



S884 



WLstep=1 , Flash Mode Setting= Pre-Flash 



S890 



PreM=1, WLstep=0, 
Flash Mode Setting 
=Test 



PWC Timer: Mode of Measuring 
Interval Between Trailing 
Edges of Wireless Signals 
Enable Interrupt of PWC 
Timer 

Start PWC Timer 



Uniform Flash Emission 
Process 



S888 



Enable Interrupt of PWC Timer 



C 



RET 



1 



C 



RET 



3 




ry 



Fig.29 

S800 



S801 

S802 
S803 
S804 
S805 
S806 
S807 
S808 
S809 

S810 



S81 1 



S812 



Light-magnification Flash 
Emission Process 



P5=P6=P7=0:P5, P6, P7 
Output Port 



Vfp=Va xT_fire(Zoom) 



Pda(FPM)=KfxVfpx2 Mv 
I 



P4(30Von)=1 
1 



P5(IGBTctl)=1 



P7 Input Port 



P3(TRIGon)=1 



Start Timer B set for 3.2ms 



P5(IGBTctl) Input Port 



P3(TRIGon)=0 




P5=P7=0: P5, P7 Output Port 
P4=0 
P6 Input Mode 



CI 



F_CRequest=1 



RET 



Fig.30 



Fig.31 



E* 1 J 



<? E 




Tm 



Flash Control Time [us] 



Waveform of 
Pre-Flash Emission 




A/D Conversion 



Switching 



T s 
H 



3 3 3 3 



0 



4 



Fig. 35 



c 

R 

Q 
X 



1 

0 

1 

o- 
1 

o- 
1 ■ 

0 



Waveform of 
Flash Emission 



(a) 



jinjiruuTJiJii 



(b) (c) 



luul_l~ 



Fig.32 



( Old-Syst 



em Process 



S900 



S901 




Yes 



Yes 



S902 , 


No 




Pd2, Pd3 Output Mode 









S903 



S904 




S905 



Pd2=1 Output 



S906 



Pd2=0 Output 



Pd3=Fpulse Output 



C 



RET 



# • 



Fig, 3 3 



c O— 

R O 

0. o — 

x O — 

G O — i 



o pdl 

O Pd2 

O Pd3 

-K] O Pd4 

400 



rn 



Fig.34 



401 
402 



Rd' O 



Vddl 

A 



404 



rn 



403 405 



< 



406 




408 



407 



-O PdOUT 



O IN/OUT 



